Introduction
Polysubstituted furans are important heterocyclic molecules due to practical utility as a recurring unit in many natural and medicinal molecules. Many of the naturally occurring furans have shown interesting biological activities. On the other hand, pyrimidines, being integral part of DNA and RNA, exhibit diverse pharmacological properties such as effective bactericides, fungicides, viricides, insecticides and posses significant therapeutic values [1] . Motivated by these facts, the present investigation deals with combination of furan and pyrimidine moieties in a molecular framework. Furopyrimidine derivatives are an important class of heterocyclic compounds in pharmaceutical discovery research [2, 3] . They showed antifungal [4] , antifolate [5] , antibacterial [6] , antitumor [7] , antiviral [8] , and anti HCMV [9] (antihuman cytomegalovirus). As a part of our program directed to develop the chemistry of enaminones [10] , and pyrimidines [11] [12] [13] [14] [15] [16] , the present investigation deals with the use of 2-amino-4,5-diphenylfuran-3-carbonitrile (1) [17] , as a starting material for the synthesis of the target pyrazolylfuropyrimidinethiones and furotriazolopyrimidinethiones.
Experimental

Instrumentation
All melting points were measured on Stuart SMP-3 and were uncorrected. The IR spectra were recorded on FT-IR Jasco 4000 spectrophotometer using KBr wafer technique. 1 H NMR spectra were measured on Varian Gemini spectrophotometer 200 MHz and Varian Mercury VX-300 NMR spectrometer using TMS (δ ppm) as an internal standard. 13 C NMR spectra were measured at 75.00 MHz in dimethylsulphoxide (DMSO-d6). Mass spectra were obtained using GC-MS Shimadzu Qp-2010, GAS-chromatograph (GC-14A) and JEOL-JMS-AX500 mass spectrometer. 2-Amino-4,5-diphenylfuran-3-carbonitrile (1) was prepared according to the reported method [17] .
Synthesis
5,6-Diphenylfuro [2,3-d] pyrimidine-2,4(1H,3H)-dithione (2)
A mixture of 1 (0.01 mol, 2.6 g) and carbon disulphide (0.02 mol, 1.2 mL) in ethanolic potassium hydroxide (0.56 g in 20 mL) was heated under reflux for 3 h. The reaction mixture was cooled; the solid salt was dissolved in water and acidified with few drops of concentrated hydrochloric acid .The solid obtained was filtered off and recrystallized from DMF to give compound 2 as yellow crystals (Scheme 1 
4-Hydrazino-5,6-diphenylfuro[2,3-d]pyrimidin-2(1H)-thione (3)
A mixture of 2 (0.01 mol, 3.36 g) and hydrazine hydrate (0.01 mol, 0.5 mL) in absolute ethanol (20 mL) was heated under reflux for 2 h. The solid obtained was filtered off and recrystallized from ethanol to give compound 3 as yellow crystals (Scheme 1). Yield: 74%. M.p.: 215-217 °C. 
4-(4,5-Diphenyl-1H-pyrazol-1-yl)-5,6-diphenylfuro [2,3-d]pyrimidine-2(1H)-thione (5)
A mixture of 3 (0.01 mol, 3.34 g) and 3-dimethylamino-1,2-diphenylpropen-1-one (0.01 mol, 2.51 g) in absolute ethanol (20 mL) containing few drops of triethylamine was heated under reflux for 3 h. After cooling, the solid product so formed, was collected and recrystallized from ethanol to give compound 5 as brown crystals (Scheme 1 A mixture of 3 (0.01 mol, 3.34 g) and 4-methylidenedimethylamino-2-phenyl-1,3-oxazol-5-one (0.01 mol, 2.16 g) in absolute ethanol (20 mL) containing few drops of triethylamine was heated under reflux for 3 h. After cooling, the solid product so formed was collected by filtration and recrystallized from ethanol to give compound 7 as yellow crystals (Scheme 1 
5,6-Diphenyl-4-(3-hydroxy-5-oxo-1H,4H-pyrazol-1-yl)-furo[2,3-d]pyrimidine-2(1H)-thione (12)
A mixture of 3 (0.01 mol, 3.34 g) and diethyl malonate (0.01 mol, 1.5 mL) in absolute ethanol (20 mL) containing few drops of triethylamine was heated under reflux for 3 h. After cooling, the solid obtained was filtered off and recrystallized from DMF to give compound 12 as white crystals (Scheme 2 
4-(3,5-Dimethyl-1H-pyrazol-1-yl)-5,6-diphenylfuro [2,3-d]pyrimidine-2(1H)-thione (14)
A mixture of 3 (0.01 mol, 3.34 g) and acetylacetone (0.01 mol, 1 mL) in absolute ethanol (20 mL) containing few drops of triethylamine was heated under reflux for 3 h. After cooling, the solid obtained was filtered off and recrystallized from ethanol to give 14 as yellow crystals (Scheme 2). Yield: 74%. M. 
3,8,9-Triphenylfuro[2`,3`:4,5]pyrimido[6,1-c]-1,2,4-triazole-5(6H)-thione (16)
A mixture of 3 (0.01 mol, 3.34 g) and benzoyl chloride (0.01 mol 1.2 mL) in pyridine (20 mL) was heated on boiling water bath for 3 h. The mixture was left to cool at room temperature, and then poured onto crushed ice containing HCl, the solid obtained was filtered off and recrystallized from benzene to give compound 16 as white crystals (Scheme 3). Yield: 81%. 
3-(4-Chlorophenyl)-2,3-dihydro-8,9-diphenylfuro [2`,3`:4,5]pyrimido[6,1-c]-1,2,4-triazole-5(6H)-thione (17)
A mixture of 3 (0.01 mol, 3.34 g) and p-chlorobenzaldehyde (0.01 mol, 1.41 g) in glacial acetic acid (20 mL) was heated under reflux for 2 h. After cooling, the solid obtained was filtered off and recrystallized from ethanol to give compound 17 as red crystals (Scheme 3). Yield: 85%. M.p.: >300 °C. FT 
3-Methyl-3,8,9-triphenylfuro[2`,3`:4,5]pyrimido[6,1-c]-1,2,4-triazole-5(6H)-thione (18)
A mixture of 3 (0.01 mol, 3.34 g,) and acetophenone (0.01 mol, 1.2 mL) in glacial acetic acid (20 mL) was heated under reflux for 3 h. After cooling, the solid obtained was filtered off and recrystallized from ethanol to give compound 18 as yellow crystals (Scheme 3). Yield: 89%. M. 
2,4-Diethylthio-5,6-diphenylfuro[2,3-d]pyrimidine (21a)
A mixture of 2 (0.01 mol, 3.36 g), ethyl iodide (0.02 mol, 1.6 mL) and aqueous potassium hydroxide in DMF (20 mL) was heated under reflux for 3 h. The mixture was left to cool at room temperature, and then poured onto crushed ice, the solid obtained was filtered off and recrystallized from ethanol-H2O to give compound 21a as white crystals (Scheme 4). Yield: 83%. 
Results and discussion
Synthesis
It has been reported that, the reaction of heterocyclic oaminonitriles with carbon disulphide in basic medium gives fused pyrimidinethione [18] . Thus, when compound 1 was allowed to react with CS2 in alcoholic KOH solution, 5,6-diphenylfuro [2,3-d] pyrimidine-2,4(1H,3H)-dithione (2) was obtained. IR spectrum of compound 2 revealed the absence of C≡N function at 2200 cm -1 and displayed two absorption bands attributed to 2 C=S at 1243 and 1206 cm -1 and its mass spectrometry showed a molecular ion peak at m/z 336 (M + , 88%). Compound 2 is considered as a convinent synthon for the synthesis of some novel pyrazolylfuropyrimidinethiones. Thus, the interaction of hydrazino compound 3 with some interesting enaminones like 1-dimethylamino-2,3-diphenylpropen-3-one (4) in absolute ethanol containing few drops of triethylamine led to formation of 4-(4,5-diphenylpyrazol-1-yl)- (5) . While, the reaction of compound 3 with 4-methylidenedimethyl-amino-2-phenyl-1,3-oxazol-5-one (6) [19] , involved ring opening of oxazolone ring and afforded 4-(4-benzoylaminopyrazol-1-yl)-5,6-diphenylfuro[2,3-d]pyrimidine-2(1H)-thione (7). Moreover, polynuclear heterocyclic systems having pyrazolylfuropyrimidinethiones 9 and 11 were synthesized by treatment of compound 3 with 4-methylidenedimethylamino-3-methyl-1-phenylpyrazol-5-one (8) [20] , and 3-methylidenedimethylaminoindol-2(1H)-one (10) [21] , respectively in absolute ethanol containing catalytic amount of triethylamine (Scheme 1).
On the other hand, pyrazolylfuropyrimidinethione derivatives were prepared from the reaction of the hydrazino compound 3 with 1,3-dicarbonyl compounds. Therefore, compound 3 reacted with diethyl malonate, ethyl acetoacetate and acetylacetone in absolute ethanol containing catalytic amount of triethylamine giving pyrazolylfuropyrimidinethiones (12) (13) (14) . The structures of compounds 12-14 were established from their correct elemental analyses and spectroscopic data. 
Conclusion
In conclusion, we have presented various methods for the synthesis of new heteroarylfuro [2,3-d] pyrimidines such as pyrazolylfuropyrimidinethiones and condensed furopyrimidine derivatives such as furotriazolopyrimidinethiones and bis tetrazolofuropyrimidine starting from 2-amino-4,5-diphenylfuran-3-carbonitrile.
